Spatial and temporal changes in the insulin-like growth factor (IGF) axis indicate autocrine/paracrine actions of IGF-I within wounds of the rat brain.
A precise role for insulin-like growth factors (IGFs), IGF-binding proteins (IGFBPs), and IGF-receptors (IGF-Rs) in damaged central nervous system (CNS) tissue has not been elucidated, although their expression in the ischemic brain has been demonstrated. However, little is known of IGF responses after CNS trauma. In this study, we have used ribonuclease protection assay, in situ hybridization, and immunohistochemistry to demonstrate that IGF-I, IGFBPs, and IGF-1R expression alters in response to a penetrating CNS injury. Within penetrant cerebral wounds in the acute phase of the response (1-7 days post lesion; dpl), increased levels of IGF-I, IGFBP-1, -2, -3, -6, and IGF-1R protein were localized to injury responsive astrocytes, neurons and cells of the monocyte lineage. IGF-I, IGFBP-2, and 3 showed a congruency in sites of messenger RNA (mRNA) and peptide expression, with IGF-I and IGFBP-2 mRNA expression predominating. IGF-I, IGFBP-1, and IGFBP-3 protein were also associated with the microvascular endothelium, which was accompanied by increased levels of IGFBP-3 mRNA. These early changes in IGFBP expression probably facilitate IGF-I action. Later in the wounding response (7-14 dpl), the expression of IGFBP-4 and IGFBP-5 peaked within astrocytes and neurons, with IGFBP-5 mRNA being specifically localized to the glia limitans within the wound, suggesting an inhibitory role for these proteins, down-regulating the effects of IGF-I chronically. Our evidence suggests that within penetrating CNS wounds, IGF-I acts in an autocrine/paracrine manner to regulate cellular responses, with its spatial and temporal availability being modulated by the differential presence of stimulatory vs. inhibitory IGFBPs.